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rﬂm m  Shell, Keys, and Bladders — Principal of operation
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1 Three main components:

v Outer Shell - Tension

As Lorentz forces increase,

reaction forces decrease leaving the
v Inner Coil - Compression stress in the shell unchanged..

v’ Intermediate Yoke and Key- Transmitters
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N RD3 End View

- End view showing
the Aluminum
shell, 1iron
yoke,iron pads, 3
coil modules and
keys.
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Azimuthal Stress (MPa)
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’\l Coil Stress and key position
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luminum shell
\..__‘_“_\

Iron yoke

Iron pad

Bladder location
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Strain Gauges
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’\l Magnet Assembly - ANSYS
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FD
MAT DO

IROQuUad—30MPa no fricticn
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Layer 1
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ANSYS

JUL 14 2003
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Emgl‘SLadder pressure 30 MPa

Keys on bladders removed
Cool-down to 4.2K
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: A Azimuthal Stress in Shell, mu=0
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Axial rods pre-
tension at Imm

=55 MPa

11/26/2003

Axial Stress in Rod

AN

Axial separation 713545 08

_ PLOT NO. 1
Pole separation

\
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Short Sample

Sigma-Z (MPa)

stress in rod (mu=0.3) , 1lmm rod tension
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NODAL SOLUTION
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Layer 1 - 1.0Imax
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BERKELEY LaB

0 friction

0.3 friction

NODAL SOLUTION
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”:}l .+ Training Studies (coil-pole axial slippage — layer 1)
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IRQuad (0.1mm pre-tension in rod)

—e— lay1 mu=0.0 —=— lay1 mu=0.3
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cocoeed] End Plate and Rods

1
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JUL 18 Z003

el 10:39:01
/EXPANDED

oy (ATG)

Rava=1

DME =.42513%9

AMN =-.07Z2357

SME =.032743

~ .43 ) ~.29 ] ~.15 ] .01 .13
IRQuad-30MPa no friction

BERKELEY LaAaB

11/26/2003 . .
Superconducting Magnet Program s_caspi@lbl.gov



7
2

1=

‘_Ml\r‘.tr =
o P L v 1

W,

= £
.!l.l..ﬁ.hﬂ“.lﬁ..\ o o

e ¥

1_.4.#.“ i ‘-—..ﬁ‘ L .._._-_-.l““.#”.r-..l_-_.-_.-_ll.-.

_n... ,
A R
@\Eﬂﬂﬁ.mwmhn




-

) A\
(;:::::1 v" = = AN

MAY 5 2003
15:50:57
PLOT NO. 1

STEP=9

SUB =1

TIME=9

UZ (AVG)
RSYS=0

DMX =1.033

SMN =-.956434
SMX =.739E-17

-.9
-.8

Coils-11 KA

BERKELEY LaAaB

11/26/2003 s_caspi@lbl.gov

Superconducting Magnet Program



-

K| A HD-1 Measured
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Axial Rods
Measured

.

S~ Axial Rods

Computed
Shell

(azimuthal) \
Meagured

Shell (azimuthal)
Computed
NS

Bla\dder _ K/ey Cool-down (4.3K) 16T

Assembly
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’\l ‘.?.‘ Pre-stress and Training

We are just beginning to quantify the relation between

transverse and axial stress during operation, and 1ts 1impact on
coil displacements.

Study sensitivity of pre-stress on coil displacements

 Transverse and axial

e Consider friction
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